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Abstract: Gastrointestinal graft-versus-host disease (GVHD) and cytomegalovirus (CMV) disease are
common complications occurring after allogeneic hematopoietic stem cell transplantation (allo-HSCT),
and contribute to a high degree of morbidity and mortality associated with allo-HSCT. Herein,
we present a patient with severe intestinal GVHD complicated by recurring CMV enteritis, which
overall resulted in severe terminal ileum stenosis. The patient underwent laparoscopic ileocecal
resection that significantly reduced symptoms and possibly prevented the development of fulminant
ileus. Surgical treatment is rarely used in the treatment of gastrointestinal GVHD; however, the current
patient history illustrates that patients with inadequate symptom control and severe inflammatory
bowel stenosis can be successfully managed with surgery. We also review published case reports on
surgical treatment for severe gastrointestinal GVHD.
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1. Introduction
Graft-versus-host disease (GVHD) is a severe complication seen after allogeneic hematopoietic
stem cell transplantation (allo-HSCT) [1,2]. GVHD is an immune response where immunocompetent
lymphocytes derived from the donor reject different organ systems in the recipient [1,2]. GVHD is
classified based on clinical symptoms and the time of onset. Classical acute GVHD (aGVHD) typically
occurs during the first 100 days posttransplant and manifest as hyperbilirubinemia, an acute inflammation
of skin and/or mucous membranes, while chronic GVHD (cGVHD) typically occurs after day 100 and
has no clinical features of aGVHD. Furthermore, an overlap syndrome has features of both acute and
chronic GVHD [1,2]. Traditionally, GVHD has been treated with immunosuppressive agents such as
cyclosporine, corticosteroids, tacrolimus, or mycophenolate mofetil [3]. However, since treatment with
immunosuppressive agents results in a significant increase in severe and sometimes fatal infection,
treatment modalities with less immunosuppressive potential have been developed—i.e., extracorporeal
photopheresis (ECP) and mesenchymal stem cells [4,5]. Nevertheless, steroid refractory GVHD has
often a lower response rate to second line treatment, and fulminant GVHD has a dismal prognosis.
Immunosuppressive therapy in GVHD increases the risk of infectious complications [6], especially
cytomegalovirus (CMV) reactivation or primary CMV disease [7]. With regular monitoring for CMV
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and pre-emptive treatment, severe CMV disease are seldom observed [7]. However, recurrent CMV
disease in the GI-tract, such as CMV enteritis, can be severe and may require long-term antiviral treatment
that is often associated with side effects requiring prolonged hospitalization [7]. In some circumstances,
other interventions including surgery may be required. Here, we present a patient with severe and
obstructive bowel pathology after allo-HSCT, where surgical intervention was considered the only option
for treatment of the patient’s symptoms and a review of the literature regarding surgical treatment of
GI-tract complications after allo-HSCT.
2. Case Report
A 60-year-old man with known history of coronary heart disease developed increasing anemia,
and eventually progressive thrombocytopenia and neutropenia. Bone marrow aspiration and biopsy
showed signs of myelodysplastic syndrome (MDS) with coexisting fibrosis of the bone marrow. The bone
marrow blast percentage was estimated to be 10%. A cytogenetic study showed male karyotype with
deletion of the long arm on chromosome 20: 46, XY, del20q. Molecular analysis demonstrated RUNX1
and ASXL1 mutations, both associated with high risk for relapse after allo-HSCT [8]. Treatment with the
hypomethylating agent 5-azacitidine was initiated. After three cycles of 5-azacitidine, the patient achieved
reduction in blast count to <5%, although with persistent pancytopenia. He was accepted for allo-HSCT,
and this was performed with fludarabine and treosulfan as a conditioning regimen, before infusion of
peripherally derived stem cells from a male unrelated donor with a 10/10 human leukocyte antigen
(HLA) match. Both patient and donor were CMV serologically positive. GVHD prophylaxis consisted of
antithymocyte globulin (ATG) on day −2 and −1; cyclosporin A from day −1, and methotrexate on days
1, 4, and 6 posttransplant (Figure 1). Engraftment was observed at day 14 posttransplant, and he was
dismissed at day 15.
At day 30, the patient developed a maculopapular rash, clinically and histopathological consistent
with aGVHD, Glucksberg grade I. A complete resolution was observed after treatment with local
steroids. At day 52, the patient developed abdominal pain and pronounced diarrhea with up to
15 watery stools a day. Due to suspicion of severe aGVHD, a colonoscopy was performed and high-dose
treatment with methylprednisolone 2 mg/kg initiated (Figure 1). There was no sign of liver or skin
GVHD, and colon biopsies verified aGVHD; hence, the patient was classified to aGVHD Glucksberg
grade IV. The patient’s condition improved rapidly, with significant reduction in stool volume, and the
treatment could be switched to oral corticosteroid (Figure 1). At day 64, however, an increase in
CMV-DNA copies in blood (measured by quantitative polymerase chain reaction, qPCR) was observed,
and preemptive treatment with the antiviral agent ganciclovir was initiated. CMV viremia peaked at
11,800 copies/mL, before rapidly decreasing. After two weeks of intravenous twice daily ganciclovir,
two weeks of once daily ganciclovir and one week per oral treatment with valganciclovir CMV
treatment were stopped (Figure 1).
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Figure 1. Immunosuppressive, antiviral treatment, and interventions during the posttransplantation 
course. The figure displays the different immunosuppressive and antiviral therapy during the 
posttransplantation course. Posttransplant day is given in the top of the figure, and the different colors 
indicate on which days the patients received the different interventions. Abbreviation: ATG, 
antithymocyte globulin; ECP, extracorporeal photopheresis. 
Diarrhea decreased significantly, with normal shape and consistency of the stool. However, the 
patient gradually developed intense abdominal pain which required opioid analgesics. The pain was 
pronounced in the evening, not related to food intake, or passing of flatus or feces. A new 
colonoscopy was performed, demonstrating active inflammation and ulcerations with granulation 
tissue within the colon, most pronounced distally in the ileocecal transition, with signs of increasing 
stenosis in the terminal ileum. Biopsy verified active inflammation, but nuclear CMV was also 
detected on immunohistochemistry. Immunosuppressive treatment was continued and antiviral 
treatment with valganciclovir was again initiated. To be able to reduce immunosuppressive 
therapy—i.e., foremost corticosteroids—ECP was initiated. The patient again experienced a transient 
improvement in symptoms with decreased pain, almost normal frequency, and form of defecation. 
Prednisolone could be tapered gradually, and valganciclovir treatment was stopped. Eventually, he 
developed increasing intermittent abdominal pain that required opioid analgesics. Transabdominal 
ultrasound examination performed at day +195 (Figure 1) demonstrated an approximately 12 cm long 
segment with variegated and markedly increased wall thickness (5–7 mm) in the terminal ileum 
(Figure 2). The segment encompassed the entire circumference with total lack of peristaltic 
movement. These findings of a significant thickened bowel wall in the terminal ileum with signs of 
narrowing of the lumen were also confirmed by computer tomography (CT) scanning (Figure 3). 
Figure 1. Immunosuppressive, antiviral treatment, and interventions during the posttransplantation course.
The figure displays the different immunosuppressive and antiviral therapy during the posttransplantation
course. Posttransplant day is given in the top of the figure, and the different colors indicate on which
days the patients received the different interventions. Abbreviation: ATG, antithymocyte globulin; ECP,
extracorporeal photopheresis.
Dia rhea decr i ificantly, with normal shape and consistency of the s ool. H wever, the pa ient
gradually eve oped intense abdominal pain which required opioid analges cs. The pa n was pronounced
in the evening, not relat d to food intake, or passing of flatus or feces. A new colono c py was performed,
dem nstrating active inflammation and ulcerations with granulation tissue within e colon, most
pronounced distally in the ileocecal transition, with signs f increasi g stenosis in the terminal ileum.
Biopsy verifi d active inflam ation, but nuclear CMV was also detected o immunohistochemi try.
Immunosuppressive treatm nt was contin ed and antiviral treatment with valganciclovir was ag in
ini iated. To be able to reduce immunosuppressiv therapy—i.e., foremost corticosteroids—ECP was
initiated. The patient again experienced a transient improvement in symptoms with decreas pain, almost
normal fr que cy, and form of def ation. Pred isolone could be tapered gradually, and valgancicl vir
treatment was stopp d. Eventually, he developed increasing int rmittent abdominal pain that requir d
opioid analgesics. Transabdominal ultrasou d ex mination performed at ay +195 (Figure 1) demonstrated
an approxim tely 12 cm long segment with variegated an markedly increased wall thickness (5–7 mm)
in the terminal ileum (Figure 2). Th segment encompassed the entire circu ferenc with total lack of
peristaltic movem nt. These findings of a significant thi kened bowel wall in the terminal il um with
signs of arrowing of the lumen were also confirmed by computer tomography (CT) scanning (Figure 3).
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Figure 2. External abdominal ultrasound (US) of the terminal ileum. (A) External cross section of 
terminal ileum with thickened wall (5.7 mm) and “creeping fat” surrounding the small intestine 
circumference. (B) External US of longitudinal/oblique section of the terminal ileum, the bowel wall 
is markedly thickened, although the mucosa layer is intact. Lumen diameter is wider towards the 
right indicating a prestenotic dilatation. “Creeping fat” seen below the bowel segment as a 
hyperechoic area. 
Figure 2. External abdominal ultrasound (US) of the ter inal ileu . (A) External cross section of
ter inal ileum ith thickened wall (5.7 ) and “creeping fat” surrounding the s all intestine
circu fere ce. ( ) xter al f l it i al/ li e section of the terminal ileum, the bowel wall is
markedly thicken d, although t e mucosa layer is intact. Lumen diameter is wider towards the right
indicating prestenotic dilatation. “Creeping fat” seen below th bowel segm nt as a hyperechoic are .
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Figure 3. Abdominal computer tomography (CT) scanning. CT image in the coronary plane 
demonstrating segment of terminal ileum with thickened wall (arrows). 
Based on these findings and given the lack of effect of both conventional immunosuppressive 
treatment and antiviral treatment, and the potential risk of both bacterial and fungal infections with 
utterly escalation of immunosuppressive treatment, the patient was accepted for surgical 
intervention. He underwent surgery with laparoscopic ileocecal resection with intracorporeal 
anastomosis at day +250 posttransplant. The pre- and postoperative courses were uneventful. The 
surgical intervention had a striking effect on the patient’s abdominal pain, and he could shortly after 
surgery start taper of opioid analgesics. The patient, however, had persistent diarrhea with loose and 
frequent stools. On pathological assessment, the resected bowel segment demonstrated active 
inflammation and signs of active CMV disease (Figure 4), despite no increase in CMV-DNA copies 
in serum by PCR analysis. Following this evaluation, valganciclovir was reintroduced and 
immunosuppressive treatment taper was initiated. Both cyclosporine and budesonide could be 
gradually reduced and terminated before day +400 (Figure 1). The treatment had a striking effect on 
the patient’s clinical conditions with normalization of bowel function, and total regression of 
abdominal pain. He is currently being followed up at an outpatient clinic and has no signs of 
recurrence, MDS, CMV, or active GVHD 15 months after the transplant procedure. 
Figure 3. Abdominal computer tomography (CT) scanning. CT image in the coronary plane demonstrating
segment of terminal ileum with thickened wall (arrows).
t fi i i t l f ff t f t c ti l i i
t t t ti i l t t t, t t ti l i f t t i l f l i f ti it
tt rl escalation of immunosuppressive treatment, the patient w s accepted for surgical intervention.
He underwent surgery with lapa oscopic ileocec l resection with intracorporeal anastomosis at day
+250 posttransplant. The re- and ostoperative courses were uneventful. The surgical intervention
had a striking ffect on the patie t’s abdominal in, and he could shortly after surgery start t p r
of opioid nalgesics. The patient, however, had persistent diarrhea with loose and frequent tools.
On pathological assessment, the resected bowel segment demonstrated active infla mation and signs
of active CMV disease (Figure 4), despite no increase in CMV-DNA c pies in serum by PCR analysis.
Following this evaluation, valganciclovir was reintroduced and immun suppressive treatment taper
was initiated. Both cyclosporine nd budeso ide could be gradually reduce and terminated befor
day +400 (Figure 1). The treatment had a striking effect on the patient’s clinic l conditions with
norm lization of bowel function, and total regression f abdominal pai . He is currently being foll wed
up at an out tient clinic and has no signs f recurrence, MDS, CMV, or active GVHD 15 m nths after
the transplant procedure.
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Figure 4. Histopathological examination of the terminal ileum. The figure demonstrates the 
histopathological findings in biopsies taken at the surgical procedure. (A) Cross section of the 
terminal ileum showing thickened wall and significantly narrowed lumen, fibrosis, edema, and 
inflammation. In addition, adipose tissue necrosis and chronic active inflammation and focal 
ulceration of the mucosa. (B) Cross section from terminal ileum with thickened wall, at higher 
magnification with severe inflammation. (C) Section from ileum mucosa and submucosa 
demonstrating pronounced active inflammation of the mucosa with complete loss of crypts and tufts. 
(D) Higher magnification with apoptotic bodies in crypt epithelium highlighted by arrows. (E) CMV 
infiltrated cell demonstrated with immunohistochemical staining for CMV (arrow). (F) Section from 
mucosa with complete loss of tufts and crypts, and with many reactive blood vessels and dense 
inflammatory infiltrates. 
3. Discussion 
Allo-HSCT is a potent and effective treatment for myeloid malignancies and represents the only 
real curative treatment for several malignant hematological diseases, such as MDS and acute myeloid 
leukemia (AML). Unfortunately, an allo-HSCT is associated with significant risk of serious 
complications, which result in a high degree of morbidity and mortality. Among these complications 
is steroid resistant or steroid dependent gastrointestinal GVHD. Almost two thirds of patients 
undergoing allo-HSCT will develop some degree of gastrointestinal aGVHD [9]. Damage to the 
intestinal mucosa can stimulate an inflammatory response that can induce or enhance the cytokine 
cascade involved in intestinal aGVHD. Symptoms can develop as isolated intestinal aGVHD, or with 
concomitant symptoms from other affected organ system such as skin and liver. Risks for the 
development of GVHD include HLA antigen mismatch, myeloablative conditioning, the use of stem 
cells derived from blood, and use of an unrelated donor [10]. aGVHD in the intestine usually 
manifests as abdominal pain and diarrhea and rarely leads to intestinal stricture. 
Intestinal GVHD is, according to Glucksberg, divided into stages I through IV, where stages III 
and IV are associated with a high degree of morbidity and mortality. High doses of corticosteroids 
are considered first-line treatment, and approximately 70% of patients will respond to this approach 
(9). Lack of reduction in stool volumes or progression of symptoms after treatment with steroids after 
14 days is defined as steroid refractory GVHD, and the condition is then considered very serious with 
a poor prognosis [11]. A major side effect of corticosteroid treatment is the risk of viral reactivation, 
and especially CMV. Molecular-based monitoring for CMV reactivation and preemptive treatment is 
regarded as standard of care. Concurrent CMV disease and GVHD requiring immunosuppressive 
therapy is a challenging situation associated with significant mortality, morbidity, and reduced 
quality of life [7]. Other treatment modalities for intestinal GVHD include pharmacological agents 
such as tacrolimus, mycophenolate mofetil, ruxolitinib, or treatment with ECP. Monoclonal 
Figure 4. istopathological examination of the ter inal ileu . The figure de onstrates the
histopathological findings in biopsies taken at the surgical procedure. (A) Cross section of the terminal
ileum showing thickened wall and significantly narrowed lumen, fibrosis, edema, and infla mation.
In addition, adipose tissue necr sis and chronic active inflammation and focal ulceration of the
mucosa. (B) Cross section from terminal ileum with thickened wall, at higher magnification with
severe inflammation. (C) Sectio from ileum mucosa and submucosa de onstrating pronounced active
inflammation of the mucos with complete loss of crypts and tufts. (D) Higher magnification with
apoptotic bodies in crypt epithelium highlighted by arrows. (E) CMV infiltrated cell demonstrated
with immunohistochemical sta ning for CMV (arrow). (F) Section rom mucosa with complete loss of
tufts and crypts, and with many reactive blood vessels and dense inflammatory infiltrates.
3. Discussion
Allo-HSCT is a potent and effective treatment for myeloid malignancies and represents the
only real curative treatment for several malignant hematological diseases, such as MDS and acute
myeloid leukemia (AML). Unfortunately, an allo-HSCT is associated with significant risk of serious
complications, which result in a high degree of morbidity and mortality. Among these complications is
steroid resistant or steroid dependent gastrointestinal GVHD. Almost two thirds of patients undergoing
allo-HSCT will develop some degree of gastrointestinal aGVHD [9]. Damage to the intestinal mucosa
can stimulate an inflammatory response that can induce or enhance the cytokine cascade involved
in intestinal aGVHD. Symptoms can develop as isolated intestinal aGVHD, or with concomitant
symptoms from other affected organ system such as skin and liver. Risks for the development of
GVHD include HLA antigen mismatch, myeloablative conditioning, the use of stem cells derived from
blood, and use of an unrelated donor [10]. aGVHD in the intestine usually manifests as abdominal
pain and diarrhea and rarely leads to intestinal stricture.
Intestinal GVHD is, according to Glucksberg, divided into stages I through IV, where stages III
and IV are associated with a high degree of morbidity and mortality. High doses of corticosteroids are
considered first-line treatment, and approxi ately 70% of patients will respond to this approach (9).
Lack of reduction in stool volumes or progression of symptoms after treatment with steroids after
14 days is defined as steroid refractory GVHD, and the condition is then considered very serious with
a poor prognosis [11]. A major side effect of corticosteroid treatment is the risk of viral reactivation,
and especially CMV. Molecular-based monitoring for CMV reactivation and preemptive treatment is
regarded as standard of care. Concurrent CMV disease and GVHD requiring i munosuppressive
therapy is a challenging situation associated with significant mortality, morbidity, and reduced quality
of life [7]. Other treatment modalities for intestinal GVHD include pharmacological agents such as
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tacrolimus, mycophenolate mofetil, ruxolitinib, or treatment with ECP. Monoclonal antibodies such as
infliximab and vedolizumab have demonstrated promising results in some reports [12–14], although
general caution is usually recommended with concomitant CMV or Epstein–Barr virus (EBV) activation.
These alternatives were, therefore, considered less appropriate to use in this setting.
As described in the current case report, although the patient initially had severe intestinal aGVHD
that seemingly responded to steroid treatment, it was complicated by CMV reactivation, and CMV
colitis was also detected. In the present case we believe both GVHD and CMV disease contributed
to the severe GI-complications, eventually leading to bowel obstruction. Diagnostic and therapeutic
approaches to these well-known complications after allo-HSCT are challenging, and often treatment
of both conditions is considered necessary [15]. In our case, we initiated adequate antiviral therapy,
and concomitant immunosuppressive therapy was tried tapered when CMV disease was considered.
Treatment with ECP was also initiated, which is believed to have more of an immunomodulatory
effect than an immunosuppressive effect, and therefore, is associated with less risk of infectious
complications [4]. Nevertheless, the patient had persistent abdominal symptoms, and the clinical
picture gave suspicion of clinical sub-ileus with significant stenosis. Both colonoscopy and ultrasound
of the abdomen verified significant inflammation of a strangulating nature in the terminal ileum similar
to findings in Crohn’s disease [16]. Conventional GVHD treatment and antiviral treatment were
considered inadequate for further therapy, and the obliterating character of the inflammatory process
was of such a nature that surgery was considered as the best therapeutic option. Surgical intervention
for intestinal GVHD or other post-allo-HSCT complications is rarely necessary, and only a few cases
and minor patient material are reported regarding this treatment approach [17–22].
In the published reports, beneficial effects were observed both in child and adult patients with
inadequate response to conventional pharmacological treatment. It is noteworthy that bowel obstruction
then seems to be the most important indication for surgical treatment, with other indications for
surgical intervention also being fistulation, perforation, or bleeding [17,21]. Interestingly, the terminal
ileum was the predilection site for inflammation and strangulation, which was also the case for our
patient. The clinical presentation could be reminiscent of Crohn’s disease, where major inflammation,
especially in the thermal ileum, may require surgical intervention [16]. The patient also showed
evidence of persistent CMV disease in the bowel which was also confirmed in the surgical specimen,
and even if CMV is commonly seen as a mucosal infiltration, particularly in the colon, it may have
caused the Crohn-like transmural inflammation in this case. The patient had persistent abdominal
pain and sub-ileus, while clinical signs of active intestinal inflammation—i.e., diarrhea—decreased.
A gastrointestinal contrast study indicated an obstruction in the bowel, and surgery was performed.
Successful symptom relief occurred shortly after resection of the obstructed bowel, indicating a clear
association between the patient’s symptoms and the terminal ileum pathology.
4. Conclusions
Severe bowel obstruction is a rare complication seen in patients with GI-complications after
allo-HSCT. Conventional pharmacological treatment could be inadequate for these patients. In our case,
surgical intervention was a successful treatment option. The present report demonstrates that surgery
can be a treatment option in such severe cases, where conventional immunosuppressive treatment
regimens have turned out to be negative. However, further clinical studies are warranted to clarify the
timing, safety, and effects of surgical interventions for patients with bowel obstruction after allo-HSCT.
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